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Abstract   32 
Background: Although there is increasing evidence regarding children’s screen time (ST), little is 33 
known about children’s sitting. This study aimed to determine the correlates of ST and sitting in 6- to 34 
8-year-old children. 35 
Methods: In 2011/12, parents in the HAPPY Study (n=498) reported their child’s week/weekend day 36 
recreational ST and potential correlates. ActivPALsTM measured children’s non-school sitting. In 37 
Model 1, linear regression analyses were performed, stratified by sex and week/weekend day and 38 
controlling for age, clustered recruitment, and activPALTM wear time (for sitting analyses). Correlates 39 
significantly associated with ST or sitting (p<0.05) were included in Model 2. 40 
Results: Children (age 7.6y) spent 99.6 and 119.3 min/day on week and weekend days engaging in 41 
ST, and sat for 119.3 and 374.6 min/day on week and weekend days respectively. There were no 42 
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common correlates for the two behaviours. Correlates largely differed by sex and week/weekend day. 43 
Modifiable correlates of ST included: TV in the child’s bedroom; parental logistic support for, 44 
encouragement of, and co-participation in ST. Modifiable correlates of sitting included: 45 
encouragement of and co-participation in physical activity; provision of toys/equipment for physical 46 
activity. 47 
Conclusions: Interventions may benefit from including a range of strategies to ensure that all 48 
identified correlates are targeted.   49 
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Background 50 
Sedentary behaviour refers to activities undertaken in a sitting or lying position and requiring minimal 51 
energy expenditure,1 e.g., sitting down watching TV or reading. There is increasing evidence that 52 
sedentary behaviour, particularly sedentary screen time, is associated with detrimental health and 53 
developmental outcomes in children.2, 3 As such, recommendations suggest that children’s (5-12 54 
years) sedentary screen time should be limited to two hours per day,4, 5 and that prolonged sitting 55 
should be minimised5, 6 or broken up as often as possible.4  56 
 57 
Despite this, the recent Global Matrix 3.0 Physical Activity Report Card Grades for Children and 58 
Youth (analysing results from 49 countries) found that, on average, 60-70% of children  in developed 59 
countries exceed the recommended amount of sedentary screen time.7 Although there has been some 60 
success with interventions to reduce children’s screen time,8 few interventions have targeted 61 
children’s sitting, despite success in adult populations.9-11 Understanding influences or correlates of 62 
sitting is important as these may differ from the factors that influence screen time, and alternative 63 
intervention strategies may be needed.  64 
 65 
A review of correlates of sedentary behaviour in children aged 7-18 years identified 11 studies 66 
reporting on correlates of both objectively measured sedentary time and screen time in the same 67 
sample.12 All studies that reported on correlates of objectively assessed sedentary behaviour in that 68 
review used accelerometers (e.g., ActiGraph) to estimate sedentary time as a lack of movement, using 69 
predetermined physical activity cut-points to classify the intensity of activity.  No studies were 70 
identified that used an objective measure of posture-based sitting (e.g., activPALTM). Common 71 
correlates of sedentary time and screen time identified in that review included child age, sex, 72 
ethnicity, socio-economic status and week vs weekend days.12  73 
 74 
Two recent studies investigating correlates of sedentary time and screen time in 9- to 11-year-old 75 
children also found different correlates for the two behaviours.13, 14 One found only two common 76 
correlates for sedentary time and screen time (waist circumference and number of TVs in the home).13 77 
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The other study identified five common correlates (overweight/obesity, not meeting physical activity 78 
guidelines, unhealthy eating, time outside after school, and having a TV or a computer in the 79 
bedroom); however, many of these correlates were in opposing directions for the two behaviours (e.g., 80 
having a TV in the bedroom was negatively associated with sedentary time and positively associated 81 
with screen time).14  82 
 83 
Collectively, this suggests that there is a need to investigate the correlates of screen time and sitting as 84 
separate behaviours, with the latter assessed objectively using a direct and valid measure of sitting. 85 
Existing sedentary behaviour correlates research has focused largely on preschool children15-17 and 86 
older primary school-aged children;13, 14 research in early primary school-aged children is currently 87 
lacking. Therefore, the aim of this study was to investigate and compare the correlates of objectively-88 
assessed sitting and parent-reported screen time outside of school hours in 6- to 8-year-old children. 89 
 90 
Methods 91 
Recruitment and participants  92 
This study used data from wave 2 of the Healthy Active Preschool and Primary Years (HAPPY) 93 
cohort study. Details of recruitment for this study have been previously described.18 Briefly, parents 94 
and their children were recruited from preschools and childcare centres in August-December 2008 and 95 
June-November 2009 in Melbourne, Australia. All parents with children aged 3-5 years attending 96 
participating centres were invited to participate; 1002 parents/guardians provided consent at baseline.  97 
 98 
Although initially designed as a cross-sectional study, 766 parents (77%) provided consent to be re-99 
contacted. Three years post-baseline (from August 2011-March 2012 and June 2012-April 2013), 100 
these families were invited to participate in wave 2. Consenting parents opted for their child’s 101 
measures to be taken at home or school; data were collected during school terms. A total of 567 102 
parents (74%) consented to wave 2, with 565 providing data (see Figure 1). The present study utilised 103 
wave 2 data only; the final sample included 403 children with valid activPALTM data and 498 with 104 
valid screen time data. The Deakin University Human Research Ethics Committee (EC291-2007), the 105 
Children’s sitting and screen time correlates 
 
5 
 
Department of Education and Early Childhood Development (2011_001008) and the Catholic 106 
Education Office (GE11/0009) approved the study. 107 
 108 
Insert Figure 1 here 109 
 110 
Measures and data management 111 
Outcome variables 112 
Parents completed a survey reporting their child’s usual leisure screen time (outside of school hours) 113 
TV/video/DVD time, computer use, and electronic games during the week (i.e., Monday to Friday) 114 
and on weekends (i.e., Saturday and Sunday). Total minutes in each of these activities on weekdays 115 
were summed and divided by five to give average weekday minutes of recreational screen time. 116 
Similarly, total minutes in each of these activities on weekends were summed and divided by two to 117 
give average weekend day minutes of recreational screen time.  118 
 119 
Children were fitted with activPALTM inclinometers (PAL Technologies Ltd, Glasgow, Scotland) 120 
worn in a pouch on an elastic garter around the right thigh to objectively measure sitting. The 121 
activPALTM has established validity in measuring children’s sitting.19 Children were instructed to 122 
wear the activPALTM for eight consecutive days, removing it for sleep and water-based activities (e.g., 123 
swimming, bathing). School times (i.e., start to the end of the school day) were obtained for all 124 
schools attended by participating children and removed from weekday activPALTM data to provide a 125 
measure of out-of-school sitting, to allow comparison with recreational (i.e., non-school/non-126 
educational) screen time. Non-wear time was determined as ≥20 minutes of consecutive zeros based 127 
on the vertical axis of the accelerometer in the activPALTM.20, 21 To be included in analyses, consistent 128 
with studies using the ActiGraph accelerometer, children were required to have data recorded for 129 
≥50% of the outside school period on ≥3 weekdays22, 23 and ≥7 hours on ≥1 weekend day.24  130 
 131 
Potential correlates 132 
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The parent survey was purposively designed to cover potential correlates at three levels of the 133 
ecological model (individual, social and physical environment).25 Potential individual domain 134 
correlates (n=35) included biological (e.g., parental BMI) and demographic variables (e.g., parental 135 
education) for the respondent and their partner (where applicable); child behavioural variables (e.g., 136 
participation in organised activities); and psychological variables (e.g., preferences for screen time). 137 
Potential correlates in the social domain (n=38) included parental variables (e.g., screen time rules) 138 
and broader social variables (e.g., role-modelling of behaviours). Potential correlates in the physical 139 
environment (n=9) included home environment variables (e.g., number of TVs), and broader 140 
neighbourhood variables (e.g., park quality).  141 
 142 
In addition, child BMI was included as a potential correlate in the individual domain. Children’s 143 
height (m) and weight (kg) were measured by trained researchers using standardised measurement 144 
procedures with a Wedderburn Seca portable rigid stadiometer and Wedderburn Tanita portable 145 
digital scales respectively.26, 27 Child BMI categories were determined using age- and sex-specific 146 
international cut-off points.28, 29 Appendix Table A1 provides a list of all potential correlates included 147 
in analyses. 148 
 149 
Data analysis 150 
Analyses were performed in 2017/18 in Stata 15.0 (StataCorp, Texas, USA). Descriptive statistics 151 
were used to characterise the sample; unpaired t-tests and chi-square tests were used to determine 152 
differences between sexes. Mixed model regressions were performed to identify correlates for each 153 
outcome variable (week and weekend day screen time, week and weekend day sitting). Each potential 154 
correlate was included in separate models with each of the outcomes (Model 1). Variables that were 155 
significant in Model 1 (p<0.05) were included in multivariable models (Model 2). Collinearity of 156 
variables included in Model 2 was tested using tolerance and variance inflation factors (VIFs). No 157 
issues with collinearity were identified (VIF<10). Given that correlates of sitting and screen time are 158 
likely to differ on week and weekend days and for boys and girls, analyses were stratified by 159 
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week/weekend day and child sex. Analyses were controlled for child age, clustering by centre of 160 
recruitment, and activPALTM wear time (for sitting analyses). 161 
 162 
Results 163 
Descriptive characteristics 164 
Descriptive statistics are presented in Table 1. The majority (95.2%) of survey respondents were the 165 
child’s mother, with a mean age of 40.7 years. Children had a mean age of 7.6 years and 57% were 166 
boys. On both week (during out-of-school hours) and weekend days, boys spent significantly more 167 
time engaged in screen time than girls (p<0.05). ActivPALTM data showed that there was no 168 
difference between boys’ and girls’ weekday sitting; however, on weekend days, boys sat 169 
significantly more than girls (p=0.005).  170 
 171 
Insert Table 1 here 172 
 173 
Correlates of boys’ screen time and sitting  174 
Model 1 showed that 42 variables were significantly associated with boys’ weekday screen time, 175 
while 27 variables were significantly associated with boys’ weekend day screen time (see Appendix 176 
Table A2). In Model 2 (Table 2), eight variables remained significantly associated with boys’ 177 
weekday and five with boys’ weekend day screen time; no consistent correlates of week and weekend 178 
day screen time were identified. Child disability/poor health, outdoor play time on weekend days, 179 
sibling co-participation in electronic games, TV in child’s bedroom, dog ownership, and 180 
neighbourhood constraints to active transport were positively associated with boys’ weekday screen 181 
time. Inverse associations were found for child sleep duration and maternal logistic support for TV 182 
viewing and boys’ weekday screen time. Parental concerns about their child’s sedentary behaviour 183 
and paternal screen time were positively associated with boys’ weekend day screen time, while 184 
maternal overweight, maternal education and maternal TV co-viewing were inversely associated with 185 
boys’ weekend day screen time.  186 
 187 
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For boys’ sitting, nine potential correlates were identified for weekday and five for weekend day 188 
sitting in Model 1. In Model 2, five correlates remained significantly associated with boys’ weekday 189 
and four with boys’ weekend day sitting. The only common correlate of boys’ week and weekend day 190 
sitting was maternal co-participation in physical activity (inverse association). Parental knowledge of 191 
the health outcomes of screen time was positively associated with boys’ weekday sitting, while child 192 
prosocial physical activity behaviour, family screen time values (e.g., watching TV is important for 193 
the family to do together), and paternal praise/encouragement for physical activity were inversely 194 
associated with boys’ weekday sitting. Paternal co-participation in physical activity, paternal 195 
praise/encouragement for watching TV, and the total number of pieces of equipment/toys to be 196 
physically active with at home were inversely associated with boys’ weekend day sitting.  197 
 198 
Insert Table 2 here 199 
 200 
Correlates of girls’ screen time and sitting  201 
In Model 1, 34 correlates were significantly associated with girls’ weekday screen time and 44 with 202 
girls’ weekend day screen time (see Appendix Table A3). In Model 2 (Table 3), 12 correlates 203 
remained significantly associated with weekday screen time and six with weekend day screen time. 204 
Common inverse correlates for week and weekend day screen time for girls were parental beliefs that 205 
children should have <2h of screen time/day and maternal co-participation in electronic games, while 206 
common positive correlates were sibling co-participation in electronic games, maternal logistic 207 
support for TV viewing and maternal praise/encouragement for playing electronic games. Child 208 
obesity, child preferences for sedentary behaviours over physical activities, parental-self-efficacy to 209 
support physical activity and paternal TV co-viewing were also positively associated with girls’ 210 
weekday screen time. Inverse associations were shown between parental rules to limit screen time, 211 
maternal TV co-viewing and paternal praise/encouragement for playing electronic games and girls’ 212 
weekday screen time. For girls’ weekend day screen time, the only additional correlate was TV in the 213 
child’s bedroom (positive association).  214 
 215 
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Five potential correlates of girls’ weekday sitting and eight of girls’ weekend day sitting were 216 
identified in Model 1. Two correlates remained significantly associated with girls’ weekday and one 217 
with girls’ weekend day sitting in Model 2. Paternal education was inversely associated and maternal 218 
logistic support for electronic games was positively associated with girls’ weekday sitting. The only 219 
correlate of girls’ weekend day sitting was fruit consumption (inversely associated).  220 
 221 
Insert Table 3 here 222 
 223 
Discussion 224 
This study aimed to identify and compare correlates of objectively-assessed sitting and parent-225 
reported screen time outside of school hours in 6- to 8-year-old children. No common correlates of 226 
sitting and screen time were identified for either boys or girls, and there were a greater number of 227 
correlates of screen time than sitting. Findings from this study are consistent with previous research 228 
that has identified more correlates of screen time than objectively assessed sedentary time.13, 14 This 229 
reinforces the need for future research to avoid using the two behaviours interchangeably, and to 230 
continue to investigate correlates of specific behaviours. Total sitting encompasses a range of 231 
behaviours in addition to screen time, e.g., homework, reading and meal times, several of which may 232 
occur concurrently.30 In the present study, screen time contributed ~40-50% to total sitting outside of 233 
school hours (data not shown). Although this may have resulted in some overlap in the correlates 234 
analyses, the measure of sitting consists of many overlapping behaviours, meaning it is difficult to 235 
conceptually match correlates to a measure of total sitting time outside school hours. That is, screen 236 
time consists of specific behaviours with correlates related to these behaviours (e.g., screen time 237 
rules), whereas total sitting time outside of school hours is made up of many different sedentary 238 
behaviours. It is likely that many of the correlates measured in this study do not relate to those other 239 
sedentary behaviours (such as homework and reading), which may partly explain why there were a 240 
lack of correlates of sitting identified in this study. Future research should aim to include a broader 241 
range of correlates that are specific to sedentary behaviours beyond just screen time. Additionally, 242 
there were few common correlates between week and weekend days for either behaviour (particularly 243 
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for boys). It is possible that the removal of sitting during school hours may have affected which 244 
correlates were significantly related to weekday sitting. However, given that the correlates measured 245 
largely relate to time outside of school and the focus of this paper is on correlates of screen time and 246 
sitting time outside of school hours, it is likely that inclusion of school-based sitting time would have 247 
made the findings difficult to interpret. It will be important for future research to identify and examine 248 
correlates of school-based sitting time that are relevant to that setting.  249 
 250 
In the individual level of the ecological model, sleep duration was inversely associated with boys’ 251 
weekday screen time, which is consistent with previous research.31 A growing body of evidence 252 
suggests that sleep, sedentary behaviour and physical activity are mutually exclusive, i.e., they occur 253 
on a single continuum from no conscious movement (sleep) through to vigorous-intensity physical 254 
activity.32 It may be that increased time spent sleeping displaces time spent in screen time. However, a 255 
similar association was not observed for sitting, which would also be expected to be displaced by 256 
sleep. Despite screen time being the outcome in the current analyses, due to the cross-sectional nature 257 
it may be that children who engage in higher levels of screen time have difficulty sleeping. Evidence 258 
in 5- to 6-year-old children shows that television viewing, and particularly passive television 259 
exposure, increases the risk of sleeping difficulties.33 This may potentially be a result of the blue light 260 
emitted from screens, which impacts melatonin.34 Longitudinal research is required to determine the 261 
direction of the causality. 262 
 263 
In the social level of the ecological model, a number of parental behaviours were found to be 264 
correlates of children’s screen time and sitting. Consistent with previous research,35 parental rules to 265 
limit screen time were negatively associated with girls’ weekday screen time. Maternal and paternal 266 
co-participation in physical activity were associated with less time spent sitting on weekends for boys. 267 
More frequent maternal TV co-viewing was associated with less weekday screen time for girls and 268 
less weekend day screen time for boys, while more frequent co-participation in electronic games was 269 
associated with less week and weekend day screen time for girls. This is inconsistent with previous 270 
research, which showed that family TV co-viewing was associated with increased odds of children 271 
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exceeding screen time recommendations.36 Similarly, family screen time values (e.g., watching TV is 272 
important for the family to do together) was inversely associated with boys’ weekday sitting. It may 273 
be that co-viewing results in more selective types of screen time (e.g., higher quality TV programs) 274 
and potentially less time overall. Alternatively, it may be that parents who co-participate in screen 275 
time with their child do not allow their children to engage in screen time alone, meaning that children 276 
are only able to do so when their parents have the time. This is consistent with the demographics of 277 
the current sample, with the majority of parents having a high level of education and being in paid 278 
employment. 279 
 280 
Maternal logistic support for TV viewing (e.g., turning the TV on) was inversely associated with 281 
boys’ weekday screen time. However, for girls, maternal logistic support for TV viewing was 282 
positively associated with week and weekend day screen time, while logistic support for electronic 283 
games was positively associated with weekday sitting. Similarly, more frequent paternal 284 
praise/encouragement for watching TV was associated with less weekend day sitting for boys. One 285 
possible explanation for these findings is that many parents believe that boys are more naturally 286 
active37, 38 and more boisterous39 than girls; therefore, parents of boys may encourage and support 287 
screen time and quiet “sitting” as a way to calm them down. However, given that findings from this 288 
study suggest that boys actually engage in more screen time and sitting than girls, further longitudinal 289 
research into this association is required to investigate this association.  290 
 291 
Finally, in the physical environment level of the ecological model, the presence of a TV in child’s 292 
bedroom was positively associated with boys’ and girls’ screen time. This is consistent with previous 293 
research40 and suggests that removing TVs from children’s bedrooms may be an important target for 294 
future interventions.   295 
 296 
Strengths and limitations 297 
A strength of the current study is the objective assessment of sitting using activPALTM inclinometers. 298 
Accelerometers, which have typically been used in the literature to date, measure sedentary time as a 299 
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lack of movement and hence activities undertaken in a standing position may be misclassified as 300 
sedentary.19 Previous correlates research has suggested that the use of thigh-mounted accelerometers 301 
or inclinometers may better capture time spent being sedentary.13, 14 An additional strength is that 302 
behaviours undertaken during school hours were excluded from analyses in the current study, given 303 
that parent-reported correlates are unlikely to be associated with children’s sitting whilst at school.  304 
 305 
A limitation of the current study is that potential correlates were parent-reported, and may have been 306 
subject to reporting biases. Additionally, children’s screen time was parent-reported; there may have 307 
been consistent patterns of reporting biases for the correlates and screen time. This may partly explain 308 
why more correlates of screen time than sitting were identified. A further limitation is that it was not 309 
possible to identify the specific times when children were using screens whilst sitting. As discussed 310 
above, given that screen time contributed up to 50% of the total sitting time, it is possible that there 311 
was some overlap in the analyses of correlates.  312 
 313 
The majority of survey respondents in the present study were mothers. Although common for research 314 
involving children,17, 41 this may have potentially influenced the results, particularly in regards to the 315 
paternal variables included in analyses. Despite over-sampling from low socioeconomic areas, the 316 
majority of the current sample were highly educated. Results may therefore not be generalizable to the 317 
wider population. The cross-sectional design of the study prohibits inference of causality. However, 318 
cross-sectional studies are useful for identifying associations at a particular point in time, which can 319 
then be more rigorously investigated in cohort studies.42 An additional limitation of this study is that, 320 
given the large number of potential correlates investigated, it is possible that some would be 321 
significant by chance. However, the small number of significant associations found (particularly for 322 
sitting) increases confidence in the results. Finally, time spent using tablet computers and smartphones 323 
was not measured in this study. It will be important for future studies to include these measures to 324 
better capture total screen time.   325 
 326 
 327 
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Conclusions 328 
This study found no common correlates of screen time and sitting in 6- to 8-year-old children, 329 
highlighting the need to investigate these behaviours separately. Additionally, the fewer correlates 330 
identified for sitting suggests that the development of measures to capture sitting-specific correlates 331 
may be needed. Modifiable correlates of screen time identified in this study include TV in the child’s 332 
bedroom and parental logistic support for, encouragement of and co-participation in screen time. 333 
Modifiable correlates of sitting include encouragement of and co-participation in physical activity and 334 
the provision of toys and equipment for physical activity. With correlates differing by sex and 335 
between week and weekend days, interventions may benefit from ensuring that a range of strategies 336 
are included to cover all identified correlates.  337 
 338 
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Table 1. Participant characteristics (mean (SD) unless otherwise noted) 
 Boys (n=288) Girls (n=218) 
Child characteristics   
Age (years) 7.6 (0.7) 7.5 (0.7) 
BMI category (%) 
Underweight/healthy weight 
Overweight 
Obese 
 
88.8% 
8.4%a 
2.8% 
 
83.6% 
15.0%a 
1.4% 
Disability/poor health (%) 14.9%a 7.0%a 
Weekday screen time (min/day) 92.5 (71.5)a 79.2 (64.9)a 
Weekend day screen time (min/day) 209.0 (131.4)a 178.1 (109.4)a 
Weekday sitting (min/day) 198.1 (57.0) 201.8 (66.1) 
Weekend day sitting (min/day) 387.8 (118.3)a 356.3 (102.9)a 
Maternal characteristics   
Age (years) 40.5 (4.6) 40.9 (5.1) 
Born in Australia (%) 76.5% 73.3% 
BMI category (%) 
Underweight/healthy weight 
Overweight 
Obese 
 
62.9% 
18.0% 
19.1% 
 
62.6% 
18.9% 
18.5% 
In paid employment (%) 68.9% 67.0% 
Education (%) 
Year 10 or equivalent 
Year 12/trade/diploma 
University degree/post-graduate 
 
5.3% 
25.6% 
69.0% 
 
4.7% 
32.1% 
63.2% 
Paternal characteristics   
Age (years) 42.3 (5.5) 42.5 (5.7) 
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Born in Australia (%) 74.6% 72.6% 
BMI category (%) 
Underweight/healthy weight 
Overweight 
Obese 
 
39.9% 
43.7% 
16.4% 
 
34.2% 
51.9% 
13.9% 
In paid employment (%) 92.4% 94.3% 
Education (%) 
Year 10 or equivalent 
Year 12/trade/diploma 
University degree/post-graduate 
 
7.1% 
36.9% 
56.0% 
 
5.6% 
37.8% 
56.6% 
Family characteristics   
Number of cars in household 1.9 (0.9) 1.8 (0.6) 
Low income status (health care/pension card) (%) 12.3% 9.8% 
a p<0.05 for differences between sexes. Abbreviations: BMI, body mass index; min, minute 
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Table 2. Model 2a results for correlates of week and weekend day screen and sitting for boys 
 Screen time β (95% CI) Sitting β (95% CI) 
Correlate Weekday Weekend day Weekday Weekend day 
Individual domain     
Child has a disability/poor health 43.2 (10.2, 76.2) - -  
Child’s birth parents live together -6.7 (-111.7, 98.3) - - 2.9 (-91.7, 97.5) 
Child sleep duration (hours/night) -16.2 (-31.3, -1.2) - - - 
Sleep quality -2.4 (-19.9, 15.1) -12.7 (-59.5, 34.2) - - 
Child BMI category     
Underweight/healthy weight (ref) 0 0 - - 
Overweight 25.7 (-26.2, 77.5) 83.3 (-42.0, 208.7) - - 
Obese -49.1 (-112.8, 14.6) -60.2 (-222.0, 101.6) - - 
Maternal BMI category     
Underweight/healthy weight (ref) 0 0 - - 
Overweight -14.6 (-47.6, 18.5) -92.8 (-179.2, -6.4) - - 
Obese -36.1 (-72.7, 0.4) -3.8 (-84.2, 76.7) - - 
Maternal education     
Year 10 or equivalent (ref) 0 0 - - 
Year 12/trade/diploma -6.4 (-71.7, 58.7) -269.4 (-426.2, -112.6) - - 
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University degree/post-graduate 25.5 (-31.7, 82.7) -229.4 (-367.1, -91.7) - - 
Paternal BMI category     
Underweight/healthy weight (ref) 0 - - - 
Overweight 10.6 (-13.8, 35.1) - - - 
Obese -24.6 (-51.9, 2.8) - - - 
Number of cars in household - - - - 
Low income status (health care/pension card)  -12.4 (-63.9, 39.0) - -  
Child prosocial PA behaviour -1.5 (-9.0, 6.1) - -3.4 (-6.5, -0.3) - 
Child preferences for SB (e.g., more likely to watch TV than be active) -1.9 (-9.2, 5.3) 1.2 (-18.6, 21.1) - - 
Child constraints to PA (e.g., too tired to do more PA) -0.4 (-2.8, 2.1) - - - 
Average outdoor play time h/day (weekend day) 11.7 (1.7, 21.7) - - - 
Average vigorous PA time h/day (weekend day; parent reported) -8.0 (-24.3, 8.4)    
Number of days child went to a club or after school sport program -6.2 (-13.0, 0.6) - - - 
Vegetable consumption (number in past 24h) -7.3 (-15.7, 1.1) -7.8 (-31.0, 15.3) - - 
Social domain   -  
Parental concerns about child’s SB 0.1 (-4.7, 4.8) 16.8 (4.2, 29.4) - - 
Family screen time values 2.6 (-0.1, 5.3) 5.7 (-2.2, 13.5) -2.0 (-3.3, -0.7) - 
Parental knowledge of health outcomes of ST - - 3.5 (1.3, 5.7) - 
Parental belief child should have <2h ST/day -15.2 (-47.28, 16.88) -38.5 (-128.8, 51.9) - - 
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Parental beliefs around usefulness of ST - 0.1 (-12.4, 12.6) - - 
Parental-self-efficacy to support PA -0.6 (-6.0, 4.9) -7.8 (-19.7, 4.2) - - 
Parental-self-efficacy to limit ST -3.5 (-7.6, 0.6) 5.8 (-6.2, 17.8) - - 
Parental rules to limit ST -1.1 (-7.2, 4.9) -5.7 (-20.4, 9.1) - - 
Parent switches off screen devices -1.9 (-8.2, 4.5)    
Maternal PA co-participation with child     
<1 time/week (ref) - - 0 0 
1-4 times/week - - -12.8 (-27.6, 2.1) -33.3 (-69.0, 2.4) 
≥5 times/week - - -29.7 (-49.6, -9.8) -64.5 (-112.8, -16.2) 
Paternal PA co-participation with child     
<1 time/week (ref) - 0 - 0 
1-4 times/week - -21.0 (-109.6, 67.7) - -54.8 (-107.4, -2.1) 
≥5 times/week - 16.1 (-93.5, 125.7) - -39.2 (-99.6, 21.2) 
Maternal TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week -4.0 (-31.1, 23.2) -69.8 (-151.3, 11.8) - - 
≥5 times/week 30.3 (-12.8, 73.4) -131.4 (-254.1, -8.7) - - 
Paternal TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
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1-4 times/week -9.1 (-35.0, 16.9) 15.8 (-55.9, 87.6) - - 
≥5 times/week -37.8 (-91.5, 15.8) 53.9 (-73.4, 181.3) - - 
Sibling TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week -22.1 (-63.8, 19.6) 4.2 (-108.5, 117.0) - - 
≥5 times/week 5.5 (-34.8, 45.8) 73.0 (-39.6, 185.6) - - 
Paternal e-games co-participation with child     
Never/rarely (ref) - 0 - - 
1 time/week or more - -16.7 (-69.5, 36.2) - - 
Sibling e-games co-participation with child     
<1 time/week (ref) 0 - - - 
1-4 times/week 24.5 (6.0, 43.0) - - - 
≥5 times/week 37.3 (0.1, 74.4) - - - 
Paternal logistic support for child PA     
<1 time/week (ref) 0 0 - - 
1-4 times/week 1.0 (-31.2, 33.2) -5.4 (-83.7, 72.9) - - 
≥5 times/week 7.9 (-35.6, 51.5) 22.6 (-76.5, 121.7) - - 
Maternal logistic support for child TV     
<1 time/week (ref) 0 0 0 - 
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1-4 times/week -28.3 (-55.7, 1.0) 60.0 (-20.2, 140.1) 0.2 (-11.0, 11.5) - 
≥5 times/week -55.8 (-110.7, -1.0) 14.2 (-147.9, 176.4) -16.5 (-37.2, 4.2) - 
Paternal logistic support for child TV     
<1 time/week (ref) 0 0 - - 
1-4 times/week 14.0 (-11.1, 39.1) 6.1 (-75.5, 87.7) - - 
≥5 times/week 49.0 (-5.6, 103.5) 49.1 (-109.4, 207.6) - - 
Maternal praise/encouragement for PA     
<1 time/week (ref) - - 0 - 
1-4 times/week - - -3.7 (-38.5, 31.1) - 
≥5 times/week - - 5.9 (-30.4, 42.2) - 
Paternal praise/encouragement for PA     
<1 time/week (ref) - - 0 - 
1-4 times/week - - -34.6 (-61.3, -7.9) - 
≥5 times/week - - -35.9 (-65.0, -6.8) - 
Maternal praise/encouragement for TV     
<1 time/week (ref) - - - - 
≥1 time/week - - - - 
Paternal praise/encouragement for TV     
<1 time/week (ref) - - 0 0 
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≥1 time/week - - -9.2 (-20.7, 2.4) -28.0 (-55.5, -0.4) 
Paternal total time in PA per week (h/week) - - - - 
Maternal screen time (h/week) 0.3 (-1.2, 1.9) 3.0 (-1.60, 7.51) - - 
Paternal screen time (h/week) 1.0 (-0.1, 2.1) 3.15 (0.32, 5.97) - - 
Physical environment domain     
Living in a cul-de-sac - - - - 
Total number of pieces of equipment to be active with at home - - - -8.9 (-17.2, -0.7) 
Total number of pieces of electronic entertainment equipment at home -0.7 (-3.8, 2.5) 1.1 (-6.6, 8.8) - - 
TV in child’s bedroom 137.3 (78.7, 195.9) 64.7 (-58.3, 187.8) - - 
Computer/e-games in child’s bedroom 11.2 (-27.5, 49.9) - - - 
Dog ownership 35.6 (14.7, 56.4) - - - 
Neighbourhood playground suitability -1.1 (-4.0, 1.8) - - - 
Neighbourhood constraints to active transport 2.8 (0.1, 5.4) - - - 
Notes: a Controlling for child sex, activPALTM wear time (for sitting outcomes only) and clustering by centre of recruitment; - Variable not included in Model 2 as not 
significantly associated with this outcome in Model 1; boldface indicates statistical significance (p<0.05). Abbreviations: BMI, body mass index; CI, confidence interval; e-
games, electronic games; h, hours; PA, physical activity; ref, referent; SB, sedentary behaviour; ST, screen time; TV, television  
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Table 3. Model 2a results for correlates of week and weekend day screen and sitting for girls 
 Screen time β (95% CI) Sitting β (95% CI) 
Correlate Weekday Weekend day Weekday Weekend day 
Individual level     
Child has a disability/poor health - 11.7 (-50.6, 73.9) - - 
Child sleep duration (hours/night) 5.9 (-3.8, 15.6) -13.4 (-31.9, 5.1) - -9.7 (-8.7, 6.1) 
Child BMI category     
Underweight/healthy weight (ref) 0 0 - - 
Overweight -15.5 (-38.3, 7.3) -13.2 (-55.6, 29.2) - - 
Obese 64.8 (1.0, 128.7) -15.0 (-127.7, 97.7) - - 
Maternal BMI category     
Underweight/healthy weight (ref) 0 0 0 - 
Overweight -5.6 (-27.7, 16.6) 14.4 (-25.2, 54.1) -14.0 (-30.5, 2.5) - 
Obese -18.6 (-44.6, 7.5) 11.9 (-41.0, 64.8) -8.2 (-25.3, 8.8) - 
Mother in paid employment - - - - 
Maternal education     
Year 10 or equivalent (ref) - 0 - - 
Year 12/trade/diploma - -37.4 (-112.2, 37.3) - - 
University degree/post-graduate - -16.4 (-93.6, 60.8) - - 
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Paternal BMI category     
Underweight/healthy weight (ref) - 0 - - 
Overweight - 24.8 (-6.0, 55.7) - - 
Obese - 29.3 (-20.7, 79.3) - - 
Paternal education     
Year 10 or equivalent (ref) - 0 0 0 
Year 12/trade/diploma - 17.5 (-65.7, 100.7) -30.3 (-55.6, -5.0) -44.7  (-100.1, 10.7) 
University degree/post-graduate - 8.4 (-75.7, 92.5) -29.5 (-54.2, -4.7) -39.8 (-95.4, 15.9) 
Child preferences for SB (e.g., more likely to watch TV than be active) 8.3 (1.9, 14.7) 7.7 (-3.9, 19.4) - - 
Child constraints to PA (e.g., too tired to do more PA) 1.3 (-0.54, 3.2) -0.1 (-4.0, 3.8) - - 
Usual frequency of active transport per week - - -0.9 (-2.7, 0.9)  
Number of organised activities per week (e.g., swimming, tennis) - -12.3 (-26.1, 1.6) - - 
Average outdoor play time h/day (weekend day) - - - -1.3 (-8.7, 6.1) 
Fruit consumption (number in past 24h) -5.1 (-11.2, 1.1) -6.1 (-17.4, 5.2) - -10.7 (-19.8, -1.6) 
Vegetable consumption (number in past 24h) - - - -8.1 (-18.7, 2.5) 
Social level     
Parental concerns about child’s PA - 3.0 (-2.6, 8.6) - - 
Parental concerns about child’s SB 0.7 (-3.4, 4.9) -3.5 (-11.4, 4.4) - - 
Parental constraints to child PA 0.4 (-1.8, 2.6) -0.1 (-4.6, 4.6) - - 
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Family screen time values -0.2 (-2.3, 2.0) 0.5 (-3.8, 4.7) - - 
Parental knowledge of health outcomes of ST -0.4 (-3.6, 2.8) 1.8 (-4.0, 7.7) - - 
Parental belief child should have <2h ST/day -33.4 (-57.0, -9.9) -54.7 (-98.1, -11.3) - - 
Parental beliefs around usefulness of ST -3.1 (-6.8, 0.6) 1.3 (-5.6, 8.2) - - 
Parental self-efficacy to support PA 3.3 (0.2, 6.4) 2.8 (-3.4, 9.0) - - 
Parental self-efficacy to limit ST -0.3 (-3.5, 2.8) -4.6 (-11.2, 2.1) - - 
Parental rules to limit ST -4.6 (-8.4, -0.7) -0.7 (-8.1, 6.7) - - 
Maternal PA co-participation with child     
<1 time/week (ref) - - 0 - 
1-4 times/week - - 6.2 (-10.7, 23.0) - 
≥5 times/week - - -17.4 (-39.7, 5.0) - 
Paternal PA co-participation with child     
<1 time/week (ref) - 0 - - 
1-4 times/week - -35.6 (-73.4, 2.2) - - 
≥5 times/week - -28.5 (-91.7, 34.7) - - 
Maternal TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week 0.8 (-18.0, 19.6) -0.7 (-36.1, 34.6) - - 
≥5 times/week -44.5 (-85.3, -3.5) 5.4 (-77.2, 88.0) - - 
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Paternal TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week 23.4 (3.0, 43.8) 31.5 (-7.0, 70.0) - - 
≥5 times/week 98.0 (51.6, 144.5) 58.7 (-31.3, 148.8) - - 
Sibling TV co-viewing with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week -10.8 (-43.9, 22.3) -1.5 (-60.1, 57.2) - - 
≥5 times/week 11.6 (-23.4, 46.6) 22.7 (-38.4, 83.9) - - 
Maternal e-games co-participation with child     
Never/rarely (ref) 0 0 - - 
1 time/week or more -23.0 (-45.5, -0.5) -46.6 (-86.0, -7.7) - - 
Paternal e-games co-participation with child     
Never/rarely (ref) 0 0 - - 
1 time/week or more 4.5 (-18.2, 21.2) 22.5 (-12.7, 57.7) - - 
Sibling e-games co-participation with child     
<1 time/week (ref) 0 0 - - 
1-4 times/week 8.6 (-9.3, 26.4) 27.6 (-5.2, 60.4) - - 
≥5 times/week 31.6 (0.4, 62.8) 127.8 (72.9, 182.7) - - 
Maternal logistic support for child PA     
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<1 time/week (ref) - - - 0 
1-4 times/week - - - 9.6 (-34.4, 53.6) 
≥5 times/week - - - -7.7 (-59.0, 43.7) 
Maternal logistic support for child TV     
<1 time/week (ref) 0 0 - - 
1-4 times/week 15.5 (-6.3, 37.2) 57.8 (14.1, 95.6) - - 
≥5 times/week 46.7 (9.6, 83.9) 110.7 (39.7, 181.7) - - 
Paternal logistic support for child TV     
<1 time/week (ref) 0 0 - - 
1-4 times/week -8.2 (-28.4, 12.0) -24.3 (-64.4, 15.9) - - 
≥5 times/week -33.4 (-75.6, 8.9) -77.5 (-157.5, 2.4) - - 
Maternal logistic support for child e-games     
Never/rarely (ref) 0 0 0 - 
1 time/week or more 7.4 (-14.1, 28.9) -18.0 (-56.4, 20.5) 15.7 (3.6, 27.8) - 
Maternal praise/encouragement for TV     
Never/rarely (ref) 0 0 - - 
1 time/week or more 27.2 (-6.1, 60.6) -22.8 (-86.6, 41.0) - - 
Paternal praise/encouragement for TV     
Never/rarely (ref) 0 0 - - 
31 
 
31 
 
1 time/week or more -31.7 (-65.2, 1.8) 10.9 (-51.7, 73.4) - - 
Maternal praise/encouragement for e-games     
Never/rarely (ref) 0 0 - - 
1 time/week or more 49.4 (22.2, 76.7) 47.8 (9.7, 85.9) - - 
Paternal praise/encouragement for e-games     
Never/rarely (ref) 0 - - - 
1 time/week or more -28.4 (-54.4, -2.4) - - - 
Maternal screen time (h/week) 1.0 (-0.1, 2.0) 1.1 (-0.8, 3.0) - - 
Paternal screen time (h/week) 0.3 (-0.5, 1.1) 0.7 (-1.0, 2.5) -1.2 (-2.5, 0.1) - 
Physical environment level     
Total number of pieces of equipment to be active with at home - - - -6.1 (-13.5, 1.3) 
Total number of pieces of electronic entertainment equipment at home -0.2 (-2.7, 2.3) -1.9 (-6.6, 3.4) - - 
TV in child’s bedroom -13.0 (-18.4, 44.5) 78.4 (13.7, 143.2) - 35.4 (-10.1, 80.8) 
Computer/e-games in child’s bedroom - 48.9 (-5.9, 103.6) - - 
Dog ownership - 8.9 (-22.1, 39.2) - - 
Neighbourhood playground suitability -0.8 (-2.5, 0.8) -1.5 (-4.7, 1.7) - - 
Neighbourhood constraints to active transport - -1.3 (-4.5, 1.8) - - 
Notes: a Controlling for child sex, activPALTM wear time (for sitting outcomes only) and clustering by centre of recruitment; - Variable not included in Model 2 as not 
significantly associated with this outcome in Model 1; boldface indicates statistical significance (p<0.05). Abbreviations: BMI, body mass index; CI, confidence interval; e-
games, electronic games; h, hours; PA, physical activity; ref, referent; SB, sedentary behaviour; ST, screen time; TV, television 
